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HOACHUTEJBHASA 3AIITMCKA

Hcnons3oBanue koHcTpykTopa LEGO EV3 mo3BossieT co3narh YHHKaIbHYIO
o0pa3oBaTeNnbHyl0 Cpely, KOTOpas CIOCOOCTBYET pa3BUTHUIO HHKEHEPHOTO,
KOHCTPYKTOpPCKOTO MbIuieHus. B mporecce paboret ¢ LEGO EV3 yuenukwu
NpUOOPETAIOT ONBIT PEIICHUS KaK THUIIOBBIX, TaK W HEMIaOJOHHBIX 3343y IO
KOHCTPYUPOBAHUIO, MPOrpaMMHpPOBaHUI0, cOOpy maHHbix. Kpome Toro, pabora B
KOMaHJie¢  CrnocoOCTByeT  (GOpPMHUpPOBAHHUIO  YMEHHS  B3aMMOJIEUCTBOBATH  C
coydyeHuKamu, GOpMyIHpOBaTh, AHAIM3UPOBATH,  KPUTHUYECKH  OLICHUBATh,
OTCTauBaTh CBOU UJICH.

LEGO EV3 o0ecneunBaeTr mpocToTy MpH cOOpKEe HadaldbHBIX MOJENEH, 4TO
MO3BOJISIET YUEHHUKAM IOJIYYUTh Pe3yibTaT B MpeJesiax OJHOr0 WK napsl ypokoB. U
OpU 3TOM BO3MOKHOCTU B M3MEHEHUM MOJEJEH W MporpamMm — O4YEHb LIUPOKUE, U
TaKOM IMOJAXOJI MO3BOJSET yYalIUMCS YCIOXHITh MOJIEIb U MPOrpamMMmy, MpPOSIBIATH
CaMOCTOSITENIFHOCTh B UW3ydeHHH Tembl. [Iporpammuoe obGecneuenne LEGO
MINDSTORMS Education EV3 o0namaer o4eHb HIMPOKHMMH BO3MOXKHOCTSIMH, B
YaCTHOCTH, MO3BOJISIET BECTU pabOdyl0 TEeTpajb U MPEACTaBIATh CBOM IPOEKTHI

npsiMo B cpejie mporpamMmmHoro ooecneuenust LEGO EV3.

easb kypca:
N3yuenue kypca «PoOOTOTEXHHMKa» Ha YPOBHE OCHOBHOIO OOUIEro

O6p330BaHI/I$I HAIIpaBJICHO Ha OJOCTHIKCHHUC CJIG,Z[YIOHICI;'I OCJIN: Pa3BUTHC HHTCPCCA

IIKOJIbHUKOB K TCXHHUKC U TCXHHUYCCKOMY TBOPUYCCTBY.

3agaum:
1. Tlo3HakOoMUTH c IIPAKTUYECKUM OCBOCHUEM TEXHOJIOTUI

IMPOCKTUPOBAHUA, MOACIMPOBAHUA HW  HM3TOTOBJICHUA HpOCTGfIH.IHX

TEXHUUYECKUX MOJEIIEN.

N

Pa3BuBaTh TBOpUECKHE CIIOCOOHOCTH M JIOTHYECKOE MBIITUICHHE.
3. BeissBUTHP W pa3BUTh NPHUPOIHBIC 3aJaTKH W CIIOCOOHOCTH JCTEH,

IMOMOT'aromurec 10CTUYb YCIICXa B TCXHUYCCKOM TBOPYCCTBC.



Y4eOHbIe MaTEPHAJIbBI:
1. Kommocor JI. I'. IlepBerii mar B poOoTtorexHuky. Ilpaktukym mms 5-6

kiaccoB\ JI. I'. Komocos. — M.: BUHOM. Jlabopatopust 3Hanwmii, 2012 — 292
.

Ha6op konctpykropoB LEGO MINDSTORMS Education EV3
[Iporpammuoe o6ecnieuenue LEGO

Marepuasl caiira http://www.prorobot.ru/lego.php

CpenctBa peanuzaunu UKT maTepuaioB Ha ypoke (KOMIIBIOTED, IPOEKTOP,

abhwn

DKpaH)

OO0mas xapakTepucTuKa Kypca
Omnoit w3 BaxHbIX mpobOieM B Poccum sBIsAIOTCA €¢ HeaoCTaTOYHAs

00€CIeUYeHHOCTh HMH)XCHEPHBIMU  KaJ[paMU W HU3KUH CTaTyC WHXEHEPHOIo
oOpazoBanus. Ceifyac HEOOXOAMMO BECTH MOMYJSPU3ALMIO MTPOPECCUU HHKEHEPA.
HMHTEeHCHBHOE WCITOIB30BaHHE POOOTOB B OBITY, HAa TPOW3BOJCTBE M ToJie 00s
TpeOyeT, 4TOObI MOJIB30BATENM 00JIaalii COBPEMEHHBIMU 3HAHUSMH B 00JaCTH
VOpaBJICHUS POOOTaMH, YTO TO3BOJIUT pa3BUBaTh HOBBIC, YMHEIE, O€30MMacHBIE U
Ooyiee TPOJBUHYTHIE AaBTOMATH3WPOBaHHBIE cuUcTeMbl. HeoOXomaumo MpUBUBATH
MHTEPEC yJaluxcs K 00J1acTu pOOOTOTEXHUKH U aBTOMATHU3UPOBAHHBIX CUCTEM.

Taxke maHHBIA Kypc JacT BO3MOXKHOCTH IMKOJRHHUKAM 3aKpermuTh |
MPUMEHUTh Ha TMPAKTUKE IIOJTYYEHHBIC 3HAHUSA 10 TAKUM JUCIHMIUIMHAM, Kak
MareMaTuka, ¢usnka, HHHOPMATHKA, TEXHOJIOTHA. Ha 3aHATHAX MO TEXHUYECKOMY
TBOPUECTBY ydalllUeCS COINPHUKACAIOTCS CO CMEXKHBIMA  00pa3oBaTEIbHBIMU
oOnacTsiMu. 3a CYET UCIOJIb30BAHUS 3amaca TEXHUYECKUX TOHSITHI U CIelHaIbHBIX
TEPMUHOB PACIIUPSIOTCS KOMMYHUKATHBHBIC (DYHKIIUW S3bIKA, YTIyOJSIOTCS
BO3MOXHOCTH JIMHTBUCTUYECKOTO Pa3BUTHS 00yYarOIIEToCs.

[Ipy o3HaKOMJICHWMM ¢ TIpaBWJaMH  BBITIOJHEHUS  TEXHUYECKUX U
SKOHOMHUYECKHUX pPACUYETOB NPU TNPOSKTHPOBAHUU YCTPOMCTB W MPAKTHUYECKOM
WCIIOJIb30BAaHUN TE€X WM HUHBIX TEXHUYECKUX PEIICHUN MIKOJbHUKH 3HAKOMSTCS C
OCOOEHHOCTSIMU TPAKTHUYECKOTO0 TPUMEHEHHS MareMaTtuku. OcBauBas TPUEMBI
POCKTUPOBAHUS W KOHCTPYHPOBAHUSA, pedsATa NPHOOPETAIOT OIBIT CO3IaHUS

pE€aJIbHBIX U BUPTYAJIbHBIX JCMOHCTPAIMOHHBIX MOHCHCﬁ.


http://www.prorobot.ru/lego.php

[TonBenenune UTOroB pabOThI MPOXOAUT B (hopMe OOIIECTBEHHOM MpPE3eHTALIMU
(BBICTaBKa, COCTSI3aHNE, KOHKYPC, KOH(GEPESHITUS U T.11.).

Jliia peanu3a IporpaMMBbl HCTIONB3YIOTCS 00pa3oBaTelibHbIe KOHCTPYKTOPHI
¢upmer  Lego, konctpykrop LEGO MINDSTORMS Education EV3. On
npencTaBisieT co0oil HaOOp KOHCTPYKTHBHBIX JIE€Talei, MO3BOJSIOMUX cOOpaTh
MHOTOUYHCJICHHbIE BapHaHThl MEXaHHW3MOB, Ha0Op MJAaTYUKOB, JABUTATEIH H
MUKpOKOMIIbIOTep EV3, KOTOpBIN ympaBiseT Bcell MOCTpOeHHOW KOHCTpykiuei. C
koHcTpykTopom LEGO MINDSTORMS Education EV3 wumer nHeobxoaumoe

IMporpaMMHOC oOecreyeHue.

Pacnpenesnenue 4acoB HA y4eOHBIU I'O/:
KonuyecTBo yacoB 1o yueOHOMY Tu1any —/72

KomndecTBo yueOHBIX Henenb — 36
KonmuecTBO 4acoB B HENETIO — 2
[11aHOBBIX KOHTPOJIBHBIX YPOKOB-5

HToro B TeMaTu4ecKoM IIJIAaHUPOBAHUH B 5 ximacce — 72 yaca

Iliianupyemblii pe3yJbTar:
CTumynMpoBaTh MOTHUBALMIO YYAIIMXCSl K IOJYYEHUIO 3HAHUM, MOMOTaTh

(opMHpPOBATH TBOPUYECKYIO IUYHOCT.

CnocoOcTBOBaTh pa3BUTUIO HMHTEpEca K TEXHUKE, KOHCTPYHPOBAHUIO,
MIPOTrPaMMUPOBAHMUIO, BBICOKUM  TEXHOJIOTHSIM, (dbopmHpoBaTh HaBbIKU
KOJUIEKTUBHOTO TpyAa.

CdopmMupoBaTh HaBBIKM KOHCTPYHPOBAHUS U MPOTPAMMHUPOBAHUS POOOTOB.
ChopmupoBaTh MOTHMBAIIMIO K OCO3HAHHOMY BBIOOPY  HMHXKEHEPHOMU

HAIPaBJICHHOCTH O0YYEHUS B JAIbHEHUIIIEM.

OCHOBHOE COIEP KXAHHUE

1. BBeneHnue B po60TOTEXHUKY (4 1)
Po6otel. Buasl po6oToB. 3HadueHue poOOTOB B KM3HHM 4YenoBeka. OCHOBHBIE

HarpaBJeHUs TpUMeHeHus: po0oToB. MckyccTBeHnHbIi nHTEIUIEKT. [IpaBuia paboTsl ¢
koHcTpykTOpoMm LEGO
VYnpasnenue podotamu. Meroasl o61ieHus: ¢ podotom. CocTaB KOHCTPYKTOpA

LEGOMINDSTORMSEV3. BusyanbHbie si3b1ku porpaMMupoBanusi. Ux ocHOBHOE



Ha3HA4YCHUC )41 BO3MOXHOCTH. KOMaHI[BI YIpaBJICHUA pO6OTaMI/I.

CpenamporpaMMupOBaHHS MOJTYJIsSI, OCHOBHBIEC OJIOKH.

2. 3nakomctBo ¢ po6oramu LEGO MINDSTORMS EV3 EDU. (6 1)
[IpaBuna TexHWKHA OE30MACHOCTH TPH PaboTe ¢ PoOOTaMHU-KOHCTPYKTOPAMHU.

[IpaBuna oOpamienust ¢ po6oramu. OCHOBHbIE MEXaHHUECKUE JETaIU KOHCTPYKTOpA.
Nx Ha3BaHME U HA3HAYCHHUE.

Monyns EV3. O630p, sKkpaH, KHONKH YIPaBICHUS MOJIYJIEM, HHIAMKATOP
COCTOSIHMSI, TIOPTHI. Y CTaHOBKA OaTapei, crmocoObl SKOHOMUM dHEpruu. Bxitouenue
Moayast EV3. 3anuck nporpaMmsl U 3ammyck ee Ha BbinosiHeHue. CepBomotopsl EV3,
CpaBHEHHE MOTOPOB. MOIIIHOCTh M TOYHOCTH MOTOpa. MexaHWkKa MEXaHH3MOB U
MaIuH. Buasl coeIMHEHN U TIepelad U UX CBOMCTBA.

Co6opka pobotoB. COopka MojIeIl poOOTa [0 UHCTPYKITUH.
[IporpamMMupoBaHHe JBUKCHHS BIIEPE]] IO IPSIMON TpaekTopun. Pacder uucia

O60pOTOB KOJIeCa JId IIPOXOKIACHUA 3aTaHHOT'O PACCTOAHUA.

3. Jatunku LEGOMINDSTORMSEV3 EDU u ux napametpsi. (12 4)
Jatuuku. JlatTunk KacaHus. YCTpOMCTBO nartdyuka. [Ipaktukym. Pemenne

3a/a4 Ha IBMIKCHME C UCII0JIb30BAHUEM JJaTUMKA KaCaHMUsI.

JlaTuuk 1BEeTa, PEKUMBI padOTHl JaTuMKa. PelieHue 3amady Ha JBUKEHUE C
HCIIOJIb30BaHUEM JIaTUMKa I[BETA.

VYbpTpa3BykoBOoW ngaTtuuk. PemieHne 3ajady Ha ABUMIKEHUE C UCIOJIb30BAHUEM
JlaTYMKa PACCTOSTHHUS.

['upockonmyeckuii natunk. UHpakpacHbIil JaTYUK, pEKUM MPUOIIMIKEHNUS,
pEXHUM Masika.

[ToaxmtoueHue 1aTYNKOB U MOTOPOB.

Wntepdeiic monynsa EV3. Tlpunoxenus moxmyns. IlpencraBmenue mopra.
YpaBieHrue MOTOPOM.

[TpoBepounas pabora Ne 1 o Teme «3HaKOMCTBO ¢ poOOTaMH

LEGOMINDSTORMS».

4. OCHOBBI IPOrPaMMHPOBAHUS M KOMIIbIOTePHOI Joruku (20 u)
Cpena mnporpammupoBanuss wmoxayis. Co3maHue mnporpammel. Y 1ajneHue

6110k0B. BrimosiHeHne nporpammMbl. CoxpaHEHUE U OTKPBITHE IPOTPAMMBI.
Cueruuk kacanuii. BerBienue no gaturkam. MeToabl NIPUHATHS PEIICHUN

poboTom. Mojeny moBeAeHUS pU Pa3HOOOPA3HBIX CUTYaIIUSX.



[Iporpammuoe o6ecneuenne EV3. Cpema LABVIEW. OcnoBHOe O0KHO.
CBoiicTBa M CTpyKTypa mpoekrta. PemieHue 3agay Ha JBHXKEHUE BJOJb CTOPOH
KBajipara. Mcronp30BaHne HUKIOB ITPU PEHICHUH 33/1a4 HA JIBUKCHUE.

[IporpamMmmHbie OJIOKH U TATUTPBI IporpaMmMupoBanusi. CTpaHUIa annapaTHbIX
cpenctB. Penaktop koHTeHTa. IHCTpyMeHTHI. Y cTpaneHne Henmonanok. llepesamyck
MOJTYJISL.

Pemienne 3amad Ha JABWXKEHUE 1O KpuBol. HeszaBucumoe ympaBieHHe
MoTopaMu. [ToBOpOT Ha 3aaHHOE YKCIIO TpaaycoB. Pacuer yria nmoBopora.

HMcnonp30BaHue HIDKHErO JaTdydKa OCBEIICHHOCTH. PelieHwe 3amad  Ha
JBUXKEHHE C OCTAaHOBKOM HAa YEPHOM JIMHWU. PelieHue 3agay Ha JBHXKEHHUE BIOJb
nuHun. KanubpoBka gaTyrika OCBEIIEHHOCTH.

[IporpamMmmupoBanure Mojyiei. Pemenne 3a1aq Ha NPOXOXKACHUE IO MO0 U3

KJICTOK. COpeBHOBaHHe pO6OTOB Ha TCCTOBOM IIOJIC.

5. [IpakTUKYM 110 cOOpKe pOOOTH3NPOBAHHBIX cucTeM (18 1)
N3mepenne ocsemieHHOCTH. OnpeaeneHue 1BeTOB. Pacro3HaBaHUE ILBETOB.
Hcnonb3zoBanue KOHCTpyKTOpa Lego B kauecTBe u(poBOii 1aO0OpaTOPHUH.

N3mepenne paccTosHuil 10 00beKTOB. CKaHUPOBAHUE MECTHOCTH.

Cuna. Ilmeuo cunbl. Ilombemublii kpaH. CdeTdnk 000poTOB. CKOPOCTH
BpaIlIeHUs] CEpBOMOTOpa. MOITHOCTh. YTpaBjieHUE pOOOTOM C MOMOIIBIO BHEIIHUX
BO3JCHUCTBUU.

Peakuus poboTa Ha 3BYK, 1IBET, KacaHue. TalimMep.
JIBr>keHue mo 3aMKHYTOW TpaekTopuu. PemieHue 3amad Ha KpHUBOJIMHENHOE

IBUKCHUE.

KoncTtpynpoBanue mojeneit poOOTOB sl peleHus 3aJ1a4d ¢ UCIOIb30BaHUEM
HECKOJIbKMX DPa3HbIX BHUAOB JAaTYMKOB. PelleHue 3agady Ha BBIXOJ U3 JaOWpPHUHTA.
OrpaHn4yeHHOE IBUKEHUE.

[TpoBepounas pabora Ne2 1o Teme «Buibl IBHKEHUH POOOTOBY»

6. TBopyeckue NpoekTHHIE PA0OTHI M copeBHOBaHUA(12 4)
[IpaBwia copeBHoBaHuii. PaboTa Ham mpoekTaMu «JIBuXkeHHe MO 3aJaHHOM

TpaekTopun», «Kerenspunry. CopeBHOBaHHE pOOOTOB HA TECTOBOM TIOJIC.
KoucrpyupoBanue cobctBeHHOM Mozenu pobota. I[IporpammupoBanue u

UCIbITaHUe COOCTBEHHOM Mojenu poOoTta. [logBeneHne UToroB paboOThl ydaluxcs.



HOI[I‘OTOBK& JOKJIaJ0B, HpCBCHTaIII/If/’I, CTCHAOBBIX MATCpHUaIOB [JIAd HWTOrOBOU

KoH(epeHuu. 3aBepiieHne co3aanus MoieTel poOOTOB JJIT UTOTOBOM BBICTABKHU.

OOmasi NOpoAOIKHUTENBHOCTh Kypca COCTaBiisieT 72 4acoB, KOTOpbIE

pacrpeneneHbl CIeayoIM 00pa3om:

Y4yeOHO-TeMaTH4YeCKOe IVIAHUPOBAHUE

Ne HaumeHoBaHMe pa3iesioB U TeM Bcero Buabl KOHTpOJIsI
4acoB
1 |BBeneHue B pOOOTOTEXHUKY 4
2 |3nakomcTtBO ¢ pobortamu LEGO 6
MINDSTORMS EV3 EDU.
3 |Hatunku LEGO u ux mapameTpsi. 12 [TpoBepouHas padora.
4 |OCHOBBI IPOrPAMMUPOBAHUS U 20 [IpoBepounas padora.
KOMITbIOTEPHOM JIOTUKU
5 |IIpakTukym no coopke 18 [Tpaktrnueckas padbora
POOOTU3UPOBAHHBIX CUCTEM
6 |TBopueckue NpoeKTHbIC pabOTHI U 12 CopeBHOBaHUs
COpPEBHOBAHMSI Mojieniel poOOTOB.
[Ipesenranus
TPYITIOBBIX TPOEKTOB
BCEI'O
72

DopMBbI KOHTPOJIS

1. TIpoBepouHble pabOTHI
2. IlpakTuueckue 3aHATHS
3. TBopueckne mpOeKTHI
[Ipu opraHuzanuu MOpPaKTUYECKUX 3aHATUH M TBOPUECKUX IPOEKTOB

(bOpPMUPYIOTCS MajIble TPYIIIBI, COCTOSIIME U3 4 — 5 yuamuxcs. J{ms Kax a0 rpyIb

BBIJICIISIETCSI OT/ICNIbHOE pabovee MECTO, COCTOSIIEE U3 KOMIBIOTEpA U KOHCTPYKTOPA.

[IpeobOnamaromeit  ¢opmoii  TEKyIIEro KOHTPOJIS BBICTYNAeT MPOBEpKa
paboTocrocoOHOCTH poboTa:

® BLIICHCHUE TEXHUYECKOM 3a/1a4H,
® OIIpEIEeNICHUE NIyTEN PELICHNUS TEXHUUECKOU 3aa4u
KonTpounb ocymiecTBisiercs B popMe TBOPUECKUX MTPOEKTOB, CAMOCTOSITENIbHOM

pa3paboTKH padoT.



MeTtoasbl 00yueHust

I1o3HaBarenbHbIN (BOCHpI/I}ITI/IC, OCMBICJICHUEC U 3alIOMHUHAHUC
YHaliuMHUCs HOBOT'O MaTCpuralia € IIPUBJICYCHHUCM Ha6JII-O,ZIeHI/IH I'OTOBBIX

IMpUMEPOB, MOACIINPOBAHUA, U3YUCHUS I/IJIJII-OCTpaHI/If/'I, BOCIIpUATHA,

aHajn3a u 0000IIEeHHS MaTepUaJIOB);
Metoa poeKTOB (MpY YCBOCHUH M TBOPYECKOM MPUMEHEHUH HABBHIKOB

¥ YMEHHH B MpoIiecce pa3pabOTKu COOCTBEHHBIX MOJIEIICH )

KoHTposnbHbIi MeTOT (TpU BBISIBIIEHUN Kau€CTBA YCBOCHUS 3HAHUM,
HaBBIKOB U YMEHUM U UX KOPPEKIIUS B MPOIECCE BHIMOTHECHUS

MPAKTUYECKUX 3aTaHUH)
['pynmnoBas paboTa (MCTIOIB3YETCS TPU COBMECTHOM COOpKE MO/Ienei, a

TaK>Ke MPU pa3padOTKe MPOEKTOB)

@®opMbI OPraHu3aluu Y4eOHbIX 3aHATHH

YPOK-KOHCYJIbTaIIHS;

IPAKTUKYM;

YPOK-TIPOEKT;

YPOK IPOBEPKU U KOPPEKLIIMH 3HAHUM U YMEHHM.
BBICTABKA;

COPEBHOBAHNE;

Pa3paboTka KaXIoro mpoekTa peanusyercs B (QOopMe  BbITOJIHEHUS

KOHCTPYUPOBaHMSI M  TIPOTPAaMMHPOBAHHUS MOJEIM poOoTa ISl  PEIICHHS

MPEIOKEHHOM 3aJaUM.

B pe3yabTare u3yueHHs Kypca ydyamuecs J0JKHbI:

3HATL/IOHUMATh:

1.
2.

POJIb U MECTO POOOTOTEXHUKH B )KM3HU COBPEMEHHOTO O0IIECTBA;
OCHOBHBIE CBEJICHUE W3 UCTOPUHU Pa3BUTHUs poOOTOTEXHHKH B Poccuu u

MUpE;

OCHOBHBIX TIOHSATHS POOOTOTEXHUKH, OCHOBHBIC TEXHHYCCKHUE TCPMHUHBI,
CBSI3aHHBIC C IIPOIECCAMH KOHCTPYHPOBAHHUS W IIPOrPAMMHPOBAHHUS
po0OOTOB;

MpaBujia U MEepbl 0€30MACHOCTH MPHU pabOTE C ANEKTPOUHCTPYMEHTAMU;



oOl1ee yCTpOMCTBO M MPUHLIUIIBI IEUCTBUS pOOOTOB;

OCHOBHBIE XapaKTEPUCTUKH OCHOBHBIX KJIACCOB POOOTOB;

0O0IIyI0 METOJIUKY pacyeTa OCHOBHBIX KHHEMATHYECKUX CXEM;

NOPSAJIOK OTHICKAHUSI HEUCITPABHOCTEH B pa3IMUHBIX POOOTU3UPOBAHHBIX

O NGO

CUCTEMAX;

9. MeToAMKYy MPOBEPKH pabOTOCTIOCOOHOCTH OTJCIBHBIX y3JIOB U ACTANCH;

10.0CHOBBI OMYJISIPHBIX A3BIKOB IPOIPAMMUPOBAHUS;

11. mpaBuiia TEXHUKHU 0€30I1aCHOCTU IpU paboTe B KAOMHETE OCHAILEHHBIM
AJIEKTPOOOOPYI0BAaHUEM;

12. OCHOBHBIE€ 3aKOHBI AMEKTPUUECKUX LENEH, mpaBuia 0€30MaCHOCTU IpPH
paboTe C DJIEKTPUYECKUMHU LEMSMU, OCHOBHBIE PaJUO3JIEKTPOHHBIC
KOMITOHEHTBHI;

13. onpeneneHus POOOTOTEXHUYECKOTO YCTPOMCTBA, HauboJee
pacnpoCTpaHEHHbIE CUTYalluH, B KOTOPBIX IPUMEHSIOTCS POOOTHI;

14.uMeTh TpPEACTAaBICHUS O TMEPCHEKTHBaX pa3BUTUS POOOTOTEXHUKH,
OCHOBHBIE€ KOMITOHEHTHI IPOrPAMMHBIX CPE;

15. OCHOBHBIE NPHUHLMIIBI KOMIBIOTEPHOTO YIPaBJICHUS, Ha3HAYCHHE U
OPUHLUIIEL pabOThl IIBETOBOTO, YJIbTPAa3BYKOBOI'O JaT4YMKa, JaT4MKa
KaCaHMsI, Pa3JIMYHBIX UCIIOJHUTEIbHBIX YCTPOMCTB;

16. pa3IMyHbIe  CIOCOOBI  MEpeladyd  MEXaHMYECKOTO  BO3JCHCTBUS,
pa3Iu4HbIE BUJbI INACCH, BUABI U HA3HAYCHHE MEXaHUYECKHUX 3aXBaTOB;

YMerb:
1. cobupaTh mpocTeime MoIeH ¢ UCTIoIb30oBaHueM EV3;
2. CaMOCTOSITETbHO TPOEKTHUPOBATH W COOMpAaTh M3 TOTOBBIX JeTajel

MaHUTYJSTOPHI U POOOTOB PA3TUYHOTO HA3HAUCHUS;

3. UCTONIb30BaTh IS MPOTPAMMHUPOBAHUS  MHUKpoKoMmIibioTep EV3
(nporpammupoBath Ha auciuiee EV3)

4. BMajieTh OCHOBHBIMU HaBbIKAMU pabOThl B BHU3yaJbHOU cpeje
MIPOTPaMMHUPOBAHUS, TTPOTPAMMHUPOBATh COOpPAaHHBIC KOHCTPYKITUH IO
3aJ1auyy HA4aJIbHOTO YPOBHSI CJIOKHOCTH;

5. pa3pabarpiBaTh U 3alHUCHIBATh B BU3YAJbHOU Cpejie POrpaMMHUPOBAHUS
TUTIOBBIE YIIPaBIICHUSI POOOTOM

6. moaBp30BaTHCS KOMIIBIOTEPOM, MIPOrPaMMHBIMHU MIPOTYKTaMH,

HEOOXOAMMBIMHU JIJIs1 00yUEHUS IIPOTpamMMe;



/. moadupaTh HEOOXOAUMBIE NATYMKM WM HCIIOJIHUTEIbHBIE YCTpPOICTBA,
co0uparh MpOCTEUIINEe YCTPOHCTBA C OJHUM WM HECKOJbKUMHU
JaTYNKaMU, COOUPATh M OTJIAXKUBATh KOHCTPYKIIMH 0a30BBIX pOOOTOB

8. mpaBuIBHO BHIOMpaTh BUJ MEpeAaud MEXaHUYECKOrO BO3ACHCTBUS AJIs
Pa3IMYHBIX TEXHUYECKHUX CHUTyalud, cOOMpaTh ACHCTBYIOLIME MOJIEIH
poOOTOB, a TAK)KE X OCHOBHBIE Y3JIbl U CUCTEMBI

9. BecTHn HWHAWBUAYAJIBHBIC U I'PYIIITIOBBIC HCCIICAOBATCIIBCKHC pa6OTI)I.
Oﬁmne y‘leﬁHLIe YMEHUS, HABbIKHA U CIocoobI ACATCJIBbHOCTHN

ITo3naBareabHasi HACATECJIBHOCTD
Hcnonbp3oBaHue IJI1 TIO3HAHUA OKPYKAMCTO MHpa pas3sIMdYHbIX MCETOIOB

(HaOnrofeHue, M3MEPEHHUE, OIbIT, OKCIEPUMEHT, MOJCIUPOBAHHE U  Ap.).
OmnpeneneHue CTPYKTypbl OOBEKTa IO3HAHUS, MOUCK W BBIACICHUE 3HAYMMBIX
(PYHKIIMOHAJIBHBIX CBSA3€H M OTHOLIEHUI MEXIY 4aCTAMHU LIEJIOr0. Y MEHUE pa3ieliiaTh
IPOLECCHl Ha 3Tallbl, 3BEHbS; BBIICICHUE XapPaKTEPHBIX MPUUYMHHO-CIIEICTBEHHBIX
CBSI3EH.

OnpeneneHue afeKBaTHBIX CIOCOOOB pelIeHUs ydyeOHOM 3ajaud Ha OCHOBE
3a/laHHbIX anropuTMOB. KOMOMHMpOBaHME M3BECTHBIX AJITOPUTMOB JEATEIBLHOCTH B
CUTYalUsIX, HE PEATNOIAralolX CTaHAAPTHOE IPUMEHEHUE OJJHOTO U3 HUX.

CpaBHeHHe, COIOCTaBIIEHUE, KiacCU(pUKalLUs, paHXUPOBaHHE OOBEKTOB IIO
OJIHOMY WJIH HECKOJBKUM TMPEJI0OKEHHBIM OCHOBAHUSM, KpPUTEPHUSIM. YMEHHE
paznuyaTh (akT, MHEHHUE, 10KA3aTENbCTBO, TUIIOTE3Y, AaKCHOMY.

HccnenoBaHre  HECNOXKHBIX  MPAKTUYECKUX  CUTYyallMi,  BBIIBUIKECHHE
MPEANOJIOKEHU, TOHMMaHUE HEOOXOAUMOCTH WX TMPOBEPKM Ha MPAKTHKE.
Hcnonb3oBaHre NMPaKTUYECKUX U J1a00pPaTOPHBIX padOT, HECIOKHBIX SKCIEPUMEHTOB
JUIS JI0Ka3aTebCTBA BBIABUTAEMBIX MPEANOI0KEHHUM; OMHUCaHuEe Pe3yJIbTaTOB 3TUX
pabor.

TBopueckoe pemieHHMe Y4eOHBIX M NPAKTHUECKUX  3aJad: yMEHHE
MOTHUBUPOBAHHO OTKa3bIBaThCA OT 00pa3la, HUCKAaThb OpPUTHMHAIbHBIC pELICHUS;
CaMOCTOSITEJIbHOE  BBINIOJIHEHHWE PAa3IMYHBIX TBOPYECKUX paboOT; ydacThue B

MIPOEKTHOU JAEATEIBHOCTH.
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NudopmMannoHHO-KOMMYHUKATUBHAS 1eATEJIbHOCTh
AJNeKBaTHOE BOCIHPHUSTHE YCTHOW pPEUYM U CHOCOOHOCTh  IE€penaBaTh

coliepKaHUEe TMPOCTYIIAHHOTO TEKCTa B CXATOM WJIM pPa3BEpPHYTOM BHUJE B
COOTBETCTBHH C LIENBI0 YY4EOHOTO 3aaHMUsl.

Oco3HaHHOE O€rjoe YTeHHE TEKCTOB pAa3Ju4HbIX CTHWIEH U JKaHPOB,
MpoBeeHNEe HMH(POPMAIIMOHHO-CMBICTIOBOTO  aHaM3a TeKcTa. Vcmoms3oBaHme
Pa3IMYHBIX BUJOB YTEHUS (0O3HAKOMUTEIHLHOE, TPOCMOTPOBOE, TOUCKOBOE U AP.).

Bnanenue MOHONOTMYECKONW W JAMAIOTHMYECKOW peublo. YMEHUE BCTymHaTh B
pedeBoe OOIlleHUE, y4acTBOBaTh B JAMANIOTe (MIOHUMATh TOUKY 3pPEHUSI COOECEIHMKA,
MpU3HaBaTh MpaBo Ha WHOE MHeHue). Co3maHWe NHCHhMEHHBIX BBICKA3bIBAHUH,
aJICKBAaTHO TMEPEAIONTUX MPOCTYIIAHHYIO ¥ MTPOYNTAHHYIO0 HH(POPMAIIUIO C 3aJaHHOU
CTENEHBIO CBEPHYTOCTH (KpaTKO, BEIOOPOYHO, MOJHO). CocTaBieHHE TIaHa, TE3UCOB,
KoHCTieKkTa. [lpuBeneHne mTpUMEPOB, TMOAOOP AaAPryMEHTOB, (POPMYIHPOBAHUE
BbIBOJIOB. OTpakeHHME B YCTHOW WJIM NHCHBMEHHON ¢opMe pe3yibTaTOB CBOEH
NEATEIIBHOCTH.

YmMenne nepedpazupoBaTh MbICHH (OOBSICHATh «MHBIMHU CIIOBaMK»). Beibop u
UCIIOJIb30BAHUE BBIPA3UTEIIBHBIX CPEJCTB S3bIKA W 3HAKOBBIX CHUCTEM  (TEKCT,
TabJIMIIa, CXeMa, ayJJMOBU3YAIbHBIN Psii ¥ JP.) B COOTBETCTBUU C KOMMYHUKATUBHOU
3aja4en, chepoii U cuTyanuei ooeHus.

Hcronp3oBanue I PEIICHHs] TTO3HABATEIbHBIX M KOMMYHHKATHBHBIX 3a]1a4
pPa3IUYHBIX WCTOYHHUKOB HWHGOPMAIMK, BKJIIOYAs OHIUKIONEANH, CIIOBapH,

NuTtepHeT-pecypcsl U ipyrue 0a3bl TaHHBIX.

PedexcuBHasi 1eITeJIbHOCTD
CamocTosiTenbHass OpraHu3aiusi y4eOHOU JesTeNbHOCTU (MOCTAaHOBKA IIENH,

IJIAHUPOBAHKE, OMPEICIICHUE ONTUMAJIBHOTO COOTHOIICHUS LIEJIM U CPEJICTB U JIp.).
Bnanenue HaBbIKAMH KOHTPOJISI M OLEHKH CBOE€M JEATEIbHOCTH, YMEHHEM
MPEABUIETh BO3MOKHBIE TMOCJIEACTBUAS CBOUX JAcHMCTBHM. [loMck W ycTpaHeHue
NPUYMH BO3HUKIIMX TpyaHocTel. OICHUBAaHUE CBOMX YYCOHBIX JIOCTHKCHHM,
MOBEJICHUs, 4YEePT CBOEH JMYHOCTH, CBOETr0 (PU3UYECKOTO W HSMOILMOHAIBHOTO
coctosiHus. Oco3HaHHOE onpejesieHue chepbl CBOMX MHTEPECOB M BO3MOXKHOCTEH.
CobnroneHrie HOpM TIOBEJICHHSI B OKpYXKaloIel cpejie, mpaBuil 3I0pOBOTO oOpasza

ZKHN3HHU.
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Brnanenne  yMeHMSIMM ~ COBMECTHOH  JEATENBHOCTU:  COIJIACOBAaHHE U
KOOpJUHAIIMS ACSITEILHOCTU C APYTUMHU €€ y4YaCTHUKaMU; OOBEKTUBHOE OLICHUBAHUE
CBOET0 BKJIaJa B pEIICHHE OOIMX 3a7ady KOJUICKTHBA; YYeT OCOOEHHOCTEH
Pa3IMYHOTO POJIEBOTO MOBEICHHS (JTUEP, TOAYMHEHHBIN U JIp. ).

OrneHrBaHNE CBOEH AESATENBHOCTH C TOUKHM 3PEHHsI HPABCTBEHHBIX, MPABOBBIX
HOPM, 3CTETHYECKHUX IIeHHOCTel. Mcrnonb3oBane CBOMX IMpaB U BHITIOJHEHHE CBOUX
00s3aHHOCTEN KaK rpakJlaHWHA, YWieHa OOIECTBA U YYEOHOr0 KOJIJIEKTHBA.

1. [Dnexrponnsiii pecypc] /http://nnxt.blogspot.ru/2010/11/blog-
post_21.html

2. JlaGopaTopHbI€ MPAKTUKYMBI TTO MPOTPAMMHUPOBAHUIO [ DIIEKTPOHHBIH
pecype] http://www.edu.holit.ua/index.php?option=com_content&view=

category&layout=blog&id=72&Itemid=159&lang=ru

3. O6pa3zoBatenbHas nmporpamma «BBeseHue B KOHCTPYUPOBAHUE

poOOTOBY U rpaduUeCcKuil I3bIK MPOTPAMMHUPOBAHUS POOOTOB
[DnexTponHsIii pecypc] /

http://learning.9151394.ru/course/view.php?id=280#program blocks
4. Tlpumepbl KOHCTPYKTOPOB M IPOTPAMM K HUM [ DJIEKTpOHHBIH pecypc] /

Pexxum noctymna: http://www.nxtprograms.com/index2.html

5. IIporpammel asig pobota [DneKTpOHHBIN pecypc] /
http://service.lego.com/en-us/helptopics/?questionid=2655

6. YdeOHuK mo nmporpaMmmMupoBaHuio po6oToB (wiki) [DneKTpOHHBIN

pecypc] /
Marepunaiel canToB
8. http://www.prorobot.ru/lego.php

http://nau-ra.ru/catalog/robot

http://www.239.ru/robot
http://www.russianrobotics.ru/actions/actions_92.html
http://habrahabr.ru/company/innopolis_university/blog/210906/STEM-

pOOOTOTEXHUKA

~
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http://nnxt.blogspot.ru/2010/11/blog-post_21.html
http://nnxt.blogspot.ru/2010/11/blog-post_21.html
http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
http://learning.9151394.ru/course/view.php?id=280&program_blocks
http://www.nxtprograms.com/index2.html
http://service.lego.com/en-us/helptopics/?questionid=2655
http://www.prorobot.ru/lego.php
http://nau-ra.ru/catalog/robot
http://nau-ra.ru/catalog/robot
http://www.russianrobotics.ru/actions/actions_92.html
http://habrahabr.ru/company/innopolis_university/blog/210906/

http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/ss-40220681
http://www.slideshare.net/odezia/180914-39396539

Cnucok Jqureparypbl
9. Komocos /I. I'. TlepBsrit mar B po6oToTeXHUKY. [IpakTukym mis 5-6
kiaccoB\ /1. I'. Komocos. — M.: BUHOM. Jlabopatopus 3Hanwmii, 2012 —
292 c.
10.bror-coobuiecTBo Jrobureneit podotos Jlero ¢ mpumepamu

porpamMm
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KAJIEHIAPHO-TEMATHYECKOE INTAHUPOBAHHUE

4 giaace

) g Hnannpye&wue pe3yJibTaThl

S Paznen/ 3 O0yHeHMH Bujabl

g Tema 2 KOHTPOJISK

o > 0 IIpeamMerHbIe YHuBepcajibHbIe JIn4HOCTHBIE
8 Z § pe3yabTaThl yuyeOHbIE pe3yJabTaThl
N aedcTBua YYJI
Tema 1. BBeneHue B po00ToTeXHUKY (4 4)
1- | Pobotsl. Buabl 2 | Umeth oomme | PeryisiTuBuble: Cmuicnoobpaszosanu| becena,

2 | poboTos. NpEACTABIEHUS O | Yelenoiazanue — € 3auer 1o
3HaveHne 3HaYEeHHU PoOOTOB B | HOPMYIHPOBATH U — a/IeKBaTHAA TpaBUIaM
podoToB B ’KM3HH YeJIOBeKa. YIACPKHBATH MOTHBALHA paboThI ¢
KU3HUYEJIOBEKA. 3HATE npasmia | yaeOHyIO 3a1ady; y4eOHOU KOHCTPYKTOPO
OCHOBHBIC PaBOTHI ¢ | naanuposanue — JIeSITEIbHOCTH. MLEGO
HaIpaBJICHUS KOHCTPYKTOPOM BLIGHPATH Hpascmesenno-

PUMEHEHUS NCHCTBUSE amuveckas
poOOTOB. COOTBETCIBHML C opuenmayus —
[IpaBumna paboThI C [IOCTABIICHHOM 3ajadeii | YMCHHE nu30eraTh
KOHCTPYKTOPOM U YCIIOBHAMY e KOH(DJIUKTOB U
LEGO peaT3anuy. HaXOIUTh
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3- Ynpasnenue 3HaHUE MOHATHS ITo3naBaTesibHBIE: BBIXO/IBI U3 IU/IHIEI/IBHIEYEUTBHH
4 poboTamu. aJIropuUTMa, obueyuednvie — CHIOPHBIX 1

MeTtop1 001IEHUS MCTIOJTHUTEIIS UCIIOJIb30BaTh OOIIHE CUTyaIui ’
¢ po6OTOM. aIrOpUTMA, TIpUEMBI PELICHUS (bponTaibHb!
CocTaB KOHCTPYKTOpa CHCTEMBI KOMaH/ HIOCTaBJIEHHbIX 3a/1a4; Honpoc
LEGOMINDSTORM UCIIOJIHATEIIS KoMmmyHukaTuBHbIE:
SEV3. (CKW1) UHUYUAMUBHOE
SA3bIKN NwmeTts oOmee COMPYOHUYECMBO —
IPOrpaMMHUPOBAHUS. MPEICTaBICHHE O CTaBUTH BOMPOCHI,
Cpena cpene oOpamaThcs 3a
IpOrpaMMHUPOBAHUS IPOrpaMMHUPOBAHUsSl | TOMOUIBIO, IPOSIBIIATH
MOJ1yJIsl, OCHOBHBIE MOJyJisl, OCHOBHBIX | @KTUBHOCTb JISI
OJIOKHU. 0JI0Kax. perIeHus

KOMMYHUKATHUBHBIX

3aja4u

Tema 2. 3nakomctBo ¢ podoramu LEGO MINDSTORMS EV3 EDU. (6 4)
o- | [IpaBujia TEXHUKH 2 | 3HaHue cocTaBHBIX | PeryiasiTuBHbIe: Cmwbicnoobpasosanu| becena
6 | 6esomacnocTu pu qyacTei NIAAHUPOBAHUE — e 3auer no

PaGote ¢ poboTamu- YHHBEPCAIBHOTO BBIOMPATH IEHCTBHA B | — asieKBATHAsI IpaBUIIaM

COOTBETCTBHH C
KOHCTPYKTOpPaMH. komriiekta LEGO TOCTABJICHHOMN 3amadeii | MO ABaLHA TEXHUKHU
TTpasua MINDSTORMS U yCIIOBUAMH €€ yueOHoi Ge3omacHoCTH
oOpaitieHust ¢ EV3 EDU u ux peann3anuu. JCATCIIbHOCTH,
pO6OTaMI/I. (byHKHI/Iﬁ IHo3naBareabHBIE: aKTyaJIn3anusl
OCHOBHBIE CriocoGHOCTB obweyuedHbvle — CBE/ICHUH U3
MEXAHUYECKHE y4Jaluxcs YMCHHUC JINIHOI'O
JeTallu BOCIIPOU3BECTHU CaMOCTOATCIBHO KN3HCHHOI'O
KOHCTPYKTOpa U UX ATanbl COOPKU U BBIJCIIATD U OIIbITA,
Ha3HAuYCHUE. OTBETUTH HA opmypoBaTh opmupoBanue

BOIIPOCHI. T'OTOBHOCTH K
MPOJIOJKEHHUIO
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/- | Monymns EV3. O630p, 3HaHue

8 9KpaH, KHOIIKH Ha3HAYCHHE
YIPABJICHHS] MOTYJIEM, KHOIIOK MOTYJIsI
WHJIAKATOP EV3.YmMmenue
COCTOSIHUS, TTIOPTHI. COCTaBUTh
YcraHoBKa MIPOCTEUIIYIO
OaTapeii, ciocoObI porpaMmy 1o
HYKOHOMUU DHEPTUH. m1abJIoHy,
Bxrouenue motys COXpaHSTh u
EV3. 3anuch 3aIyCKaTh
MPOrpaMMBbI U 3aITyCK IpOrpaMmmy Ha
€¢ Ha BBITIOJTHCHHE. BBITIOJTHCHHC

9 | Cepomorops1 EV3, 3HaHUE MMapaMeTPOB
CpaBHEHHE MOTOPOB. MOTOpa U BX
MomHocTh 1 BIIMSHUE HA pabOTy
TOYHOCTBMOTOPA. mojaenu Mimets
Mexannka IPEACTABJIIEHUE O
MEXaHU3MOB U BUJIaX COCUHEHUN U
MaIyH. nepeaay.
Bunsl coenunenuit
U TIepeiay v ux
CBONCTBA.

10 | C6opka mozmenu CriocoOHOCTD
pobota no yUaluxcs
WHCTPYKITUH. BOCITPOU3BECTH
[IporpammupoBanue ATamnbl COOPKU U

JIBH>KEHUS BIEPET 110
MPSIMOMN TPACKTOPHH.
Pacuer uncna
000pOTOB KOJIECca IS
IPOXOKIACHUS

OTBETUTH HA
BOTIPOCHI.

YMeHue BBITOJTHUTD
pacder uucia
000pOTOB KoOJIeca

MO3HABATEIbHYIO LI
YMEHHUE pa3ACisiTh
MPOIIECCHI HA ATAIlbI,
3BEHbSI; BbIJCICHUE
XapaKTEePHBIX
MPUYUHHO-
CJIEZICTBEHHBIX CBS3EH.
KoMMmyHUKATHBHbBIE:
UHUYUAMUBHOE
COmMpYOHUYECMBO

— CTaBUTh BOIIPOCHI,
oOpaiatbcs 3a
MTOMOIIIBIO;

MPOSIBIIATH
aKTUBHOCTb BO
B3aMOJIENCTBUHU JUIA
pelieHus
KOMMYHUKATUBHBIX
3a1a4

OOy4YEHHS C MEITBIO
MOTYYCHHUS
WH>KEHEPHOTO
oOpa3oBaHus;
OCBOCHHE
TUTTAYHBIX
CUTYyalllu
YIPaBJICHUS
poboTamu.
Hpascmesenn

o-

amuyeckas
opuenmayusi
yMeHHe n30eratb
KOH(JIUKTOB U
HaXOJUTh
BBIXOJIbI U3
CIIOPHBIX
CUTyauuu

becena,
MPAKTUKYM

becena,
MPAKTUKYM

becena,
MIPAKTUKYM
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3aIaHHOTO JUTSL TIPOXOKACHUS
pacCTOsIHUS. 3a1aHHOTO
paccTosHUS.
Tema 3. TaTunkun LEGO MINDSTORMS EV3 EDU u ux napamerpsbl. (12 u)
11- JlaTunk KacaHusl. 2 | YMeHue pemars PeryasituBnblie:nianu | Cuvicnoobpaszosan | becena,
12 YcerpoiicTBO JaTynka. 3a/1a4M Ha posaHue — BEIOUpATh ue—aJieKBaTHas MPaKTUKyM
[TpakTuky™m. Pemmenue JIBIDKCHHUEC JeUCTBUSA B MOTHBAITUS
3a/1a4 Ha JABUKEHUE C UCIIOJIb30BaHUEM COOTBETCTBHH C y4ueOHOM
UCITIOJIb30BAaHUEM JaTYMKA KacaHUs. MOCTAaBJICHHOM 3a/1auei | AeSTEIbHOCTH.
JaTYuKa KacaHHUsl. U YCIIOBUSMH €€ Hpascmeenno-
13- JlaT4yuk 1Bera, 2 | 3HaHMe BIUSHHE peanu3anuu. amuyeckast IU/IHIEI/IBHH}’EUIBHBI
14| pexxumbl pa6oTb! PEIMETOB Ilo3HaBaTe/IbHBIC:00 | Opuenmayus — 3’0 ‘;[%?Ilgaﬂﬂa’[
JaTYuKa. pasHorolBeTa Ha weyueoHvle — yMeHue uzberatb | o OTTH gromas
Pemenue 3amay ITOKa3aHUs CaMOCTOSATEIIBHO KOH(JIMKTOB U IPE/IIOJIaraeMbl
Ha JIBIKCHUE C JaTyuKa BBIJICTISAT U HaXOJIUTh € IeUCTBUS.
UCIIOJIb30BAaHUEM OCBEILEHHOCTU dbopmynHMpoBaTh BBIXOJIBI U3
JTaTIYuKa MO3HABATENIbHYIO 11€Jb. | CIIOPHBIX
15- | YbrpazBykoBoii 2 | 3uaHue KoMMyHUKATHBHbIE U | CHTYaI[Ui MHnuBuyansHeI
16 | natumk. 0COOEHHOCTEM HUY UAMUBHoe 1, coOpanHas
Pewenne sana4 paboThI TaTUMKa COmMpYOHUUECMBO fﬁﬁgﬁlﬁg S
Ha IBIKCHUC € YMeHue pemarhb — CTaBUTH BOIPOCHI, -
npeanojiaraeMbl
MCTIOJIE30BAHNCM 3aJ[a9M Ha JBIKCHHe | 00paIlaThes 3a CACHCTBHSL.
AaTINKa paCCTOAHUA C UCIIOJB30BAHUEM | IIOMOIIBIO;
JaTdrKa paCCTOSHMA. MPOSBIATH
17 | T'mpockonmueckuii 2 | YMmenue pemarhb aKTUBHOCTB BO becena,
1_8 AaTIHK. 5 3a/1a4u Ha B3aUMOICUCTBUHU IS IPAKTUKYM
udpakpacHblii JBUKEHHUEC peLieHus
AaT4YUK, PC)KUM HCIIOJIb30BAHUEM KOMMYHUKAaTHUBHBIX
HpI/I6.HI/DKCHI/ISI, THPOCKOIMUYCCKOI'0O 3a7a4 ynpaeierHue
PEXKUM MasiKa. JTaTYuKa. KOMMYHUKayuer —
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19 | opkmrouenue 2 | YMeHnue Ha3bIBaTh a/IeKBaTHO Becena,
2'0 JaTYNKOB U AaTIHKH, UX | uCronap30BaTh peyb IIPAKTHKYM
moTopoB.UHTEpdetic (YHKIHH U CIIOCOOBL | 15t IITAHUPOBAHKS 1
MOIYJIA HOAKITIOICHHA K | perymsinun cBoe
EV3.Ilpunoxenus MOZYIIIO, NS TENbHOCTH
MOIYJIS. IpPaBUIBHO
IIpencTaBieHue paborarh ¢
rmopra. KOHCTPYKTOPOM
YupaieHnue
MOTOPOM.
21 | IIposepounast pabora 2 | O606m1IeHNE U [TpoBepounas
2'2 Ne 1o Teme cUcTEMaTH3alns pabota Ne 1
«3HAKOMCTBO C OCHOBHBIX ITOHATUHI
po6oramu LEGO o
MINDSTORMS». TEME
Tema 4. OCHOBBI IPOrPAMMHUPOBAHUSI U KOMIILIOTEPHOI Jioruku (20 )
23 | Cpena 2 | Cnoco6HOCTS Pezynamuenvie Cmbicnoobpasosanu| Becena,
2'4 IIPOrpaMMHPOBA y4auuxcs YVI: i . MPaKTUKYM
HHUS MOLYJIS. BOCIIPOU3BECTH IJIAHUPOBAHUE - ACKBATHA
Cosnanue STarbl OTIPEIENIEHHE MOTUBALHA
IIPOTrPaMMEL. NIPOrpaMMHUPOBAHHS | OCJIEN0BATENLHOCTH yueOHo#
V nanenune GJI0KOB. ¥ OTBETHUTH Ha IPOMEKYTOUHBIX ACATEIILHOCTH,
BrinosnHenue BOIIPOCHL. 1eseit ¢ ygeTom aKTyanusatis
IIPOrPaMMBI. KOHEYHOTO CBCNICHUH 13
CoxpaHeHue u pesyJbTara. JITIHOTO
OTKPBITHE YMeHHe ucnonb3opatp | KUSHCHHOTO
TIPOrPaMMBL. pasauunble cpegcrsa | OUPITE;
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25 | Cyerunk KacaHmii. YmMenue CAMOKOHTPOJIA dbopmupoBanue MHnuBuyanbHbI
26 | Betsienue 1o UCIIOJIb30BATh (AHEBHHK, MOPT(OIHO, | TOTOBHOCTH K ?4’0 ‘;%?IgaHHaﬂ
natyrukam. MeTobl BETBJICHUS TIPU TaOITUIIBI IPOJIOJDKEHHIO BBITIOTHAIOLAS
NPUHSTHS PEIICHUH peIlIeHNH 3329 Ha | JIOCTHIKCHHSI 00y4eHHUsl C LEIBIO | ypejyonaraeMsl
poOoTOM. TIBIKEHUE pe3ynbTaToB, Oeceqa ¢ | MOIyICHUS eICUCTBUS.
Mogenu noBeaeHus yYUTENEM H T.J.). UH)KEHEPHOTO
npu Ilo3nasamensnoie o0pa3oBaHus;
pa3ZHOOOpa3HbIX
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CUTyalUsX.
27 IIporpamMmmuoe YmMmenue
2_8 obecnieuenue EV3. MCTI0JIb30BATh
Cpena LABVIEW. LUKJIBI TTPU
OCHOBHOE OKHO pelIeHnH 3a7a4 Ha
CBoiicTBa 1 JIBUDKCHUEC
CTPYKTypa
npoekTa.Pemenne
3a7a4 Ha
JIBIOKCHUE BJIOJIb
CTOPOH KBaJpara.
Hcnons3oBaHue
LUUKJIOBIIPHU PEIICHUN
3a/1a4 Ha JBU)KCHHUE.
29 | TIporpammHbIe 610KH CnocobHOCTh
3'0 Y MaJIUTPbI yYaruxcs
pOorpaMMHUPOBaHUS BOCIIPOU3BECTU
Crpanuna ATanbl COOPKHU U
amnmapaTHbIX CPEJICTB pOrpaMMUPOBAHUS

Penakrop koHTEHTa
HNHCcTpyMeHTBI
YcrpaneHue
HEMOoJaJ0K.
Ilepesanyck Momyis

Y OTBETUTH HA
BOITPOCHI YUUTEJIS.

YV/[: YMenue
HccnenoBanue
HECJIOKHBIX
MPAKTUYECKUX
CUTyaluu,
BBIJIBIDKCHHE
MPEATIOI0KEHUH,
IMOHUMAaHUE
HEOOXOIMMOCTH UX
MIPOBEPKHU HA
MIPaKTHKE.
Hcnonp3oBaHue
MPaKTUYECKUX U
1a00paTOPHBIX padoT,
HECJIOKHBIX
AKCIIEPUMEHTOB JIJISI
JIOKa3aTeJIbCTBA
BBIJIBUT'a€MBIX
MPEINOJIOAKEHHUIM;
OITMCAaHUE
Pe3yJIbTaTOBITUX
paboT
Kommynuxkamuenuwie
A\AY/H

YMeHue onpenesith
HauoOoee
pPallMOHAIIBHYIO
MOCJIEIOBATEIIBHOCTD

OCBOCHHE
TUTIAYHBIX
CUTyaluu
yIpaBJICHUS
poboTamu.
Hpascmeenno-
amuveckas
opuenmayus —
yMEHHE u30erathb
KOH(JIUKTOB U
HAXOJIUTh
BBIXO/JIbI U3
CIIOPHBIX
CUTyaluu

becena,
MPaAKTUKYM

becena,
MPaKTUKyM
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31 | Pemenue 3ama4 Ha Croco6HOCTh

3'2 JIBUKEHUE TIO KPUBOIA. yUaImxcs
HesaBucumoe BOCITPOU3BECTU
YIHpPaBJICHUC ATanbl
MoTopami. 1loBopot MPOrpaMMUPOBAHHUS
Ha 3aJTaHHOC Y1CJIO Y BBITIOJIHSATh PacueT
rpagycos. Pacuer yrJja ImoBopoTa.
yria
MOBOPOTA.

33 | Vconp3oBanme YMeHue pemarb

3'4 HIDKHETO JaT4hKa 3aJ1a4y Ha
OCBEIIEHHOCTH. JBHKEHHUEC
Pemenne 3amau Ha OCTAHOBKOH Ha
JIBUKEHHUE C YEPHOU JINHUU
OCTAaHOBKOH Ha
YEPHOU JINHUH.

35 | Pewienue 3amad Ha YMeHue penaTh

- | IBUKEHHE BIIOJIb 3a1a44 Ha

36 | myrum. Kanubposka JBUKEHUEB IO
AaTaHKa YEPHOU JINHUU
OCBELIEHHOCTH.

37 [IporpammupoBanue YMeHue pemarb

3-8 Moaynen. Pemenue 3aJ1auy Ha
3a/1a4 Ha IPOXOXKICHUE MIPOXOKACHUE 110
IO TIOJII0 U3 KJIETOK MIOJTIO U3 KJIETOK.

39 | CopeBroBanne O6o06meHue u

4'0 poOOTOB Ha CUCTEMAaTHU3AIINI

TECTOBOM IOJIE.
3a4yeT BpEMEHU U
KOJIMYECTBA OINOOK

OCHOBHBIX TTOHITHU

ITo teme «OCHOBBI
MIPOrPaMMUPOBAHUS

NuauBrunyanbHbl
i, cobpaHHas
MOJIEIIb,
BBITIOTHSIFOIIIAS
MPE/IoIaraeMsl
eCHUCTBUSL.

NuauBuyanbHbI
i, coOpaHHas
MO/ICJIb,
BBITIOJTHSIOMIAS
nperoaaracm

BICIEICTBUSL.

becena,
MPAKTUKYM

CopeBHOBaH
ue poObOTOB
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41 | Copernosanue O60061eHne u CopeBHOBaH

4'2 po6OTOB Ha CHUCTEMAaTU3aLM ue poOoToB
TECTOBOM I10JI€E. OCHOBHBIX MOHSTHN
3a4eT BpeMEHU U 10 TEME
KOJIMYECTBA OUTMOOK

Tema 5. [IpakTukyM 110 cOOpKe pOOOTH3MPOBAHHBIX CHCTEM
(164)

43 | U3mepenue 2 | 3nanue Pezynamuenovie dopmMHUpOBaHKE becena,

- | OCBCLICHHOCTH. Ha3HAYCHUS U YVI: HIOHSTHS CBSI3U IPaKTHKYM

44 | Ompenencue UBCTOB. OCHOBHBIX IJJAHUPOBAHHUE - A3JIMYHBIX
Pacmio3HaBanme nBeTOB. p p .

M CIIONBE30BAHME PEXKUMOB pabOTHI OIIPELIECIICHUE SIBJICHUH,
KOHCTPYKTOpa B JaTYuKa [BeTa MOCJEA0BATEIBbHOCTH ITPOLIECCOB,
KadecTBe U POBO MPOMEKYTOUYHBIX LIEJIEN | 0OBEKTOB;

15 1a00paTopum. C YYETOM KOHEYHOT'O aKTyaJu3ans
N3mepenue 2 | 3nanue pe3yiIbTaTa, yMEHHE CBEJICHUI U3 becena,

16 paccTostHui Ha3HA4YCHUS U BHOCHTH HEOOXOIUMEIE | JTAYHOTO MPaKTUKyM
JT0OOBEKTOB. OCHOBHBIX JOTIONHEHUS 1 KU3HEHHOTO
CkaHupoBaHue PEKUMOB padOTHI U3MEHEHHS B XOJI€ OIIBITa
MECTHOCTH. yJIbTPa3BYKOBOTO pelleH s 3a71a4. UH(OPMAIMOHH

aT4yMKa. I

17 al Ilo3nasamenvnoie oH
Cuua. [1imeyo cuinsl. 3 | YMeHuMeE BBINOIHATS YYJ[: ®opmuposanue | ASTCIPHOCTH, becena,

4'9 [TogpemHbIN KpaH. pacyeTsl pu CHCTEMHOI0 OCBOCHHUE MIPAKTUKYM
CueTunk 000pOTOB. KOHCTPYHUPOBAaHUH MBIIITCHHS — TUTTUYHBIX
CkopocThb BpaleHus MOJBEMHOTO KPaHA. | oo o CUTyaluun
CEPBOMOTOPA. PACCMOTPEHHIO yIpaBJICHUS
MoIHOCTS. OMMHMCAHHIO OOBEKTOB poGoTamu,

Yupasnenue poorom | 2 | Ymenue . > | prmrouas NuanBuyanbHl

50 ABJICHHUH, ITPOLCCCOB B " CO6paHHa$[
C MOMOILbIO BHEIIIHUX pOrpaMMHUPOBATh I MPOBYIO ’

" | sosneiicTauil o6ora BUJIE COBOKYITHOCTH MOJENb,

51 )| : p ) Gosee MPOCTHIX OBITOBYIO TEXHUKY. | BLIroTHAIOMAS
PeaKHI/IH p060Ta Ha OCTaHaBJIMBAIOIICT 3TEMEHTOR (l)OpMI/IpOBaHI/Ie MPEATNOIaraemMbl
3BYK,LIBET, KACAHHUE. ocsl Ha ’ € JICUCTBHS.

yv LBCT, COCTaBJIAIONINX €IUHOE YMCHUA a
Taitmep. OIIPELIEIIEHHOM

22




paccTosHUU 110 Henoe. OCYULIECTBJISTh
HPCIATCTBHA OCYIIECTBUTH IIEPEHOC | COBMECTHYIO
3HAHWUM, YMEHUU B UH(POPMAITMOHHYIO
HOBYIO CUTYalMIO I | ACSTEIBHOCTD, B
perieHust mpooiem, YaCTHOCTH, MIPH
KOMOMHHUPOBATh BBITIOJIHEHUH
92 JIBH>KEHUE IO Hanwucanue U3BCCTHBIC CPEACTBA yqe6HLIX IU/IHIII/IBI/IIIYaHBHBI
5'3 3aMKHYTOM IPOTPaMMBI IS JJI1 HOBOT'O PEIICHUSI 3a/1aHui, B TOM ?4’0 ;‘glzaHHa’I
TPAacKTOPHHL. JBIDKEHMS 110 Kpyry | Ipo0iem; YUCJIE MPOEKTOB. BI)IHOJIH,}IIOIHEUI
Pemenue 3amay Ha 4epe3 MEHIO Kommynuxamuenoie Npe/IIoIaraembl
KPUBOJIMHENHOE KOHTpOJIIEpa. YVI: ¢ JeHCTBUS.
JBUKEHUE. 3amyck U OTjiajaKa YMeHue onpenensiTh
MIPOTPaMMBI. Haubosee
Hanmucanme npyrux | paniMoHaJIbHYIO
MPOCTBIX TPOrpaMM | IIOCIIEA0OBATEIBLHOCTD
Ha BbIOOp | JEHCTBUH 11O
yUYaIIMXCAU UX KOJUIEKTUBHOMY
CaMOCTOATEIIbHAs BBITIOJIHEHHUIO
OTJIAJIKA. ydeOHOH 3a/1auu
54 | Konctpynposanue Hamucanne (IL1aH, aIrOPHTM, VIH/IMBU Ty A b HBI
5@ | Mozeneii po6oToB IPOrpaMMbl MOJIYJIM H T.11.), & fq’o %%?II;&HHM
JUTSL peLIeHust JUTS IBHKEHUS TaK)X€ aJIEKBaTHO BHITONHSIONAS
3a/1ay C 110 KOHTYPY OLICHUBATh U HpEJIIONaraeMbl
UCIOJIb30BAaHUEM TPEYroJIbHUKA, IPUMCHSATH CBOU ¢ JICHCTBHSL.
HECKOJIBKUX KBajpara. CIIOCOOHOCTH B
Pa3HBIX BUIOB Pob6or, KOJUIEKTUBHOM
JIATYMKOB. 3anHChIBAIOIIAN JEATCIILHOCTH.
TPAEKTOPHIO YMenue
JIBUKCHHUSI CaMOCTOSITEJILHO
U IIOTOM TOYHO eév OLIEHUBAThH CBOIO
BOCIIPOM3BO LM
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o/ | Pemenue 3a1a4 Ha Co3nanue u NEATEIIBHOCTDb U IKIHHI/IBHH}’&HBHH
5-8 BBIXOJI U3 JTAOMPHHTA. OTHanKa JEATENLHOCTD YICHOB H,o c%6paHHa;{
MOJIEb,
OrpaHudyeHHOE MPOTPaMMBbI JJIsi KOJIJIEKTUBA BBIIOHAIONIAs
JABUKCHUC. ABUKCHUA pO60Ta MMoCpecaACTBOM MIPEATNOIaracMbl
BHYTpH CpPaBHEHHSI C € ICUCTBUSL.
MIOMELIEHUS U JEATEIIBHOCTBIO
CaMOCTOSITEIIEHO JIpYyrux.yY MeHUe
OTrHOAarOIIETro UCII0JIb30BaTh
59 [IpoBepounas pabora O06o006mIeHne u YUETOM STHUECKHX 1 [IpoBepoun
6-0 No2 no Teme «Buapl CUCTEMAaTU3ALUS TIPaBOBBIX HOPM. as pabota
JBH)KCHUH pOOOTORY OCHOBHBIX TTOHSITUI No2
1o TeMe «Buabl
JBUKEHUN POOOTOBY»
. TBopueckue npoekTHbIe pad0THI U copeBHOBaHUsI(12 1)
61 | Pabora Hax npoekTamMu |2 | Vmenne Peryastusnbie:yeneno | Camoonpeoenenue | COPEBHOBaHUsI
6-2 «/IBIKeHHE 110 COCTaBJIATH Jazanue — — CaMOCTOSATENb-
3a1aHHON TPACKTOPUNY, IJIAHICMCTBUI npeoOpa3oBLIBATH HOCTb WJINYHAA
iﬁ{KeFeHBPHHF»- IUJISL pELIEHUS MIPAKTUYECKYIO 3a/1a4y | OTBETCTBEHHOCTh
paBiia . CJI0’KHOU 3a/1auun B 00pa30oBaTeIbHYIO; 3a CBOM MTOCTYIIKH.
COPEBHOBAHHUIA. C g
KOHMPOJib U MblCI000pA3068aHU
63 | CopeBroBanme 2 | YMeHHUe COCTaBIATh P P CopeBHoBaHust
- . . CaAMOKOHMPOTIb € — CaMOOILICHKa Ha
pobOTOB Ha IJ1aH ACHCTBUM 115
64 . | — HUCrmoysb30BaTh OCHOBE KPUTEPHEB
TECTOBOM MOJIE. pEeLIECHUS CIIOAKHOMN
YCTaHOBJICHHbBIC YCIEIIHOCTH
3a4yeT BpeMeHU U 3a7a4uu N
npaBuiia B KOHTPOJIE yueOHOU
KOJIMYECTBA OMIMOOK KOHCTPYHUPOBAHUSA
poboTa crioco0a penieHus JIEATEIIbHOCTH
65 KonctpyupoBanu 2 Paspabotka 3afdun. Hpascmeenno- Pemenue
6-6 e cOBCTBEHHOIN COOCTBEHHBIX H603HaBa"geJILHLIe. 2MUYECKas safau(uH. u
MOJIEIN poOoTa MOJIENIeH B TpyInax. | 00we yueonovle — opuernmayu rpymm)
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6/ | IIporpammupoBanme |2 IIporpammupoBa TBOpYeckoe pemenne

6-8 Y UCIIBITAHHE HUE€ MOJIEJH B y4€OHBIX U
COOCTBEHHOU rpynmnax MPaKTUYECKUX 3a]1a4:
MOJIeNN yMEHUE
pobora. MOTHBHUPOBAHHO

69 | IIpesenTauuy u 3amura 2 IIpesenrarus OTKa3bIBATHCS OT

7-0 MIPOEKTA «MpH MOJeJIeH 06pa3IIa, UCKATD
YHUKaJIBHBII poO0T»

OpUTMHAJIbHBIC

71 | TIpesenTauuu u 2 IIpesenTanms peTeHus;

- (01 (S (S ’

7o | 3aliTa fipockTa CaMOCTOSITEIIbHOE
«MoW yHUKaJIbHBIN BEIOIHEHHE

po6oT»

Pa3TUYIHBIX TBOPUYCCKUX
pabor; yuactue

5 —HaBBIKA
COTPYJHUYECTBA B
Pa3HbIX
CUTYaIHsIX,
yMEHHUE He
CO3/1aBaTh
KOH(JIMKTHBIX

Pemenue
3afgad(uHI. U
TPYIIN)

3amnuTa IpoeKTa

3amura npoeKTa
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